By means of inelastic neutron scattering we measure the dynamic structure factors S (k,) . The results are consistent with kinetic theory calculations.
By means of inelastic neutron scattering we measure the dynamic structure factors S(k,) of three dense mixtures of neopentane and 40 Ar ͑invisible for neutrons͒ at 323 K for wave numbers 4ϽkϽ12 nm Ϫ1 and partial neopentane number densities n neo ϭ0.4, 2.7, and 3 nm
Ϫ3
. For the first two samples, with deuterated neopentane C͑CD 3 ͒ 4 , S(k,) can be described by one Lorentzian in frequency . For kϽ5 nm Ϫ1 the halfwidth at half maximum is H (k)ϭD c k 2 , with D c ϭ21 and 13ϫ10 Ϫ9 m 2 s Ϫ1 , the collective translational diffusion coefficients for neopentane at n neo ϭ0.4 and 2.7 nm
, respectively. For kϾ6 nm Ϫ1 and n neo ϭ2.7 nm
, H (k) shows a behavior reminiscent of ''de Gennes narrowing.'' For n neo ϭ3 nm Ϫ3 , with C͑CH 3 ͒ 4 , the ͑incoherent͒ S(k,) can be described with two Lorentzians, due to translational and rotational motions of single neopentane molecules, yielding the self-diffusion coefficient D s ϭ9ϫ10 Ϫ9 m 2 s Ϫ1 and the rotational diffusion coefficient D r ϭ0.8Ϯ0.3 ps
Ϫ1
. The results are consistent with kinetic theory calculations.
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I. INTRODUCTION
The behavior of the dynamic structure factor S(k,) of dense noble gas fluid mixtures, as observed in inelastic neutron scattering experiments, has been successfully explained on the basis of the revised Enskog kinetic theory ͑RET͒ for hard sphere mixtures ͓1-4͔. To do so one replaces the motion of the large ͑heavy͒ and small ͑light͒ particles in the real fluid by that of equivalent hard spheres with diameter 1 and 2 , respectively. The RET does not yield the continuum Stokes-Einstein diffusion coefficient of one heavy particle with diameter 1 ͑the solute͒ dissolved in a solvent of ͑in-finitesimally͒ light and small particles ͑ 2 →0͒ ͓5͔. Therefore the theory is restricted to diameter ratios 1 / 2 not too different from 1, and gradually loses its validity for increasing 1 / 2 ͑i.e., for colloidal suspensions͒. It has been shown before that the RET gives a good description of the dynamics of fluid mixtures up to diameter ratios 1 / 2 ϭ1.4 in a large range of concentrations of the solute ͓3,4,6͔. Recently we have shown that, at very low concentrations of the solute ͑C 60 ͒ in the solvent ͑CS 2 ͒, the RET and the continuum Stokes-Einstein descriptions both are relevant at the diameter ratio 1 / 2 ϭ2.2, indicating the existence of a region where both approaches overlap ͓7͔. The validity of the RET for substantially higher concentrations of the solute in a solvent with diameter ratios 1 / 2 Ͼ1.4 has not been studied so far.
In this paper we examine the validity of the RET at a diameter ratio 1 / 2 ϭ1.7, for low and high concentrations of the solute. In particular, we consider three mixtures of neopentane ͓2,2-dimethylpropane, C͑CH 3 ͒ 4 or C͑CD 3 ͒ 4 ͔ and 40 Ar with number densities of neopentane n neo ϭ0.4, 2.7 ͓both C͑CD 3 ͒ 4 ͔, and 3 nm Ϫ3 ͓C͑CH 3 ͒ 4 ͔, respectively. We use neopentane and Ar, because neopentane is ͑almost perfectly͒ spherical with effective hard sphere diameter neo ϭ0.57 nm ͓8,9͔, which is 1.7 times larger than that of Ar ͑ Ar ϭ0.335 nm ͓4͔͒, and thus in the 1 / 2 region of our interest. Furthermore, neopentane and Ar are fully miscible for pϾ252 bars at Tϭ323 K ͓9͔, which makes it possible to reach high concentrations of neopentane. Finally, by H/D isotope substitution in neopentane and the use of the 40 Ar isotope it is possible to study the incoherent and coherent dynamic structure factors of neopentane alone, since 40 Ar is virtually ''invisible'' for neutrons. We measure with the high resolution inelastic neutron scattering IRIS spectrometer of ISIS ͑Ruther-ford Appleton Laboratory, United Kingdom͒ the dynamic structure factors of these samples for wave numbers 4Ͻk Ͻ12 nm Ϫ1 and frequencies Ϫ0.7ϽϽ2.0 ps
Ϫ1
. We find that the coherent dynamic structure factor S(k,), obtained for n neo ϭ0.4 and 2.7 nm Ϫ3 , can be described by one Lorentzian in , with half-width H (k), which is due to the collective translational motions of neopentane molecules in Ar. ͒, the collective diffusion coefficients of neopentane. At higher wave numbers kϾ8 nm Ϫ1 and n neo ϭ0.4 nm
Ϫ3
, H (k) shows a crossover to a linear behavior of H (k) in k approaching ideal gas free streaming. For n neo ϭ2.7 nm
, H (k) shows a plateau at wave numbers 8ϽkϽ12 nm Ϫ1 close to the main peak in the static structure factor S(k), reminiscent of ''de Gennes narrowing'' in simple fluids and dense colloidal suspensions. The half-widths H (k) for both concentrations are in good agreement with those calculated with the RET.
The incoherent dynamic structure factor S(k,) for n neo ϭ3 nm Ϫ3 can be described by two Lorentzians, the narrower one due to the translational motion of single neopentane molecules alone, and the second ͑broader͒ one due to a combination of translational and rotational motions of single neopentane molecules. We find a translational self-diffusion coefficient D s ϭ9ϫ10 Ϫ9 m 2 s Ϫ1 and a rotational diffusion coefficient D r ϭ0.8Ϯ0.3 ps Ϫ1 for neopentane in Ar. This paper is organized as follows. In Sec. II we describe the preparation of the samples, the neutron spectrometer, the data collection, and show typical inelastic neutron spectra I(k,) from which S(k,) is determined. We summarize Sears's ''partial wave'' expansion method ͓10͔ to describe the contributions of the translational and rotational motion in *Author to whom all correspondence should be addressed. molecular liquids in Sec. III. In Sec. IV we apply the partial wave expansion method to the present samples and show the results. We end with a discussion in Sec. V.
II. EXPERIMENT
We describe the sample preparation in Sec. II A, and the neutron spectrometer and data collection in Sec. II B. We will show typical inelastic neutron spectra I(k,) for the three samples at the end of this section.
A. Samples
The ͒. We will refer to these samples as samples I, II, and III, respectively. Their properties are summarized in Table I .
For each sample we use a different sample container to deal with the very different macroscopic scattering cross sections ⌺ of the samples ͑see Table I͒. The sample container for sample I is a 7075 aluminum alloy single cylinder with inner diameter 28 mm, and wall thickness 1.6 mm. The containers for samples II and III are made of 5052 aluminum alloy capillaries that are bent back and forth into a plane of 19 and 38 parallel tubes, respectively. They are mounted in an aluminum frame covered with cadmium to avoid scattering from the frame. The capillary for sample II has an inner diameter of 1.8 mm, and wall thickness of 0.4 mm. The capillary for sample III has an inner diameter of 0.75 mm, and wall thickness of 0.25 mm. A detailed description of this container is given in ͓11͔.
B. Spectrometer and data collection
The experiments are performed on the spectrometer IRIS at the pulsed neutron source ISIS ͑Rutherford Appleton Laboratory, UK͒. IRIS is a time of flight inverted-geometry spectrometer with a frequency resolution ⌬ϭ0.025 ps Ϫ1 ͑full width at half maximum͒ using the ͑002͒ reflection of pyrolytic graphite analyzers in nearly backscattering geometry ͑analyzed wavelength ϭ0.667 nm ͓7,12͔. The energy transfer ប and momentum transfer បk transferred to the sample by scattering of a neutron from an initial state with wave vector k 0 ͑frequency 0 ͒ to a final state with wave vector k 1 ϭk 0 ϩk ͑frequency 1 ͒, is given by
, where the frequency of the incoming neutrons 0 ϭ 0 ͑͒ is directly determined by their time of flight , k 1 ϭ9.42 nm Ϫ1 and 1 ϭ2.79 ps Ϫ1 are the wave number and frequency of the outgoing analyzed neutrons ͑wavelength 1 ϭ0.667 nm͒, kϭ͉k͉, and is the scattering angle between k 0 and k 1 . We determine the neutron intensities I(,) as a function of scattering angle and frequency transfer for each sample in 12 h. The data are collected by 30 detectors at angles 26°ϽϽ103°. At constant values, the spectra I(,) are interpolated to spectra I(k,) at constant wave number k. The interpolated spectra I(k,) at wave numbers kϭ4.5, 6.3, 8.1, 9.9, and 11.7 nm Ϫ1 are shown in Fig. 1 for sample I, and in Fig. 2 for sample II. The intensities are not absolutely normalized, but for each sample the intensities I(k,) at different k and values can be compared with one another. In Fig. 3 we plot I(k,) at wave numbers kϭ4.5, 6.3, and 8.1 nm Ϫ1 for sample III. At higher wave numbers kϾ8 nm Ϫ1 , the spectra I(k,) become too broad to observe any dependence. In the data analysis the resolution of the spectrometer ͑⌬ϭ0.025 ps Ϫ1 ͒ is irrelevant, since it is much narrower than all the spectra I(k,). Thus we obtain from I(k,) the experimental dynamic structure factors S expt (k,)ϭI(k,)/A of the samples where the absolute normalization factor A will be discussed below.
III. THEORY
Here we discuss the theory for the experimental incoherent and coherent dynamic structure factors S expt (k,) of the present neopentane-40 Ar samples. We ignore the scattering from 40 Ar with respect to that from C͑CD 3 ͒ 4 and C͑CH 3 ͒ 4 ͑a numerical estimate of the 40 Ar scattering will be given at the end͒. Thus we can use Sears's ''partial wave'' expansion method ͓10͔ that determines the contributions of the translational and rotational motion in single component molecular liquids which we specialize to ͑nearly͒ spherical molecules. We consider N identical molecules jϭ1,...,N each with n nuclei ϭ1,...,n. S expt (k,) is then given by 
where ͑k,t ͒ϭ 1
R j (t) is the position at time t of nucleus ϭ1,...,n in molecule jϭ1,...,N, and b coh and b inc are the bound coherent and incoherent scattering lengths for this nucleus. The brackets denote an average over an equilibrium canonical ensemble of all molecules. For ͑nearly͒ spherical molecules one may use the weak hindering approximation: one neglects statistical correlations between ͑i͒ the rotational and translational motion of one molecule and ͑ii͒ the rotational motion of different molecules. In particular Sears ͓10͔ has shown that the weak hindering approximation is applicable to molecular liquids where hydrogen bonding is absent, like for neopentane fluids in the present case. Then one can separate the center-of-mass motion from the rotational motion. The center-of-mass motions are expressed in terms of the intermediate scattering functions F d (k,t) for different molecules, F s (k,t) for a single molecule, and their sum F(k,t), defined by
where R(t) and RЈ(t) denote the center-of-mass positions of two different molecules in the system at time t. Then Eq. ͑3͒ can be written as
where u coh (k) is the coherent form factor and v(k,t) the ͑time dependent͒ rotational motion contribution of a single molecule. These functions are given by
FIG. 1. Neutron intensities I(k,)
as functions of frequency at wave numbers kϭ4.5 ͑a͒, 6.3 ͑b͒, 8.1 ͑c͒, 9.9 ͑d͒, and 11.7 nm Ϫ1 ͑e͒ of neopentane ͓C͑CD 3 ͒ 4 ͔ ͑number density n neo ϭ0.4 nm Ϫ3 ͒ in 40 Ar at 323 K and 300 bars ͑sample I͒ ͑᭺͒. The curves show the best one-Lorentzian fits AS expt (k,), with A the absolute normalization factor, and S expt (k,) given in Eq. ͑14͒.
FIG. 2. Neutron intensities I(k,)
as functions of frequency at wave numbers kϭ4.5 ͑a͒, 6.3 ͑b͒, 8.1 ͑c͒, 9.9 ͑d͒, and 11.7 nm Ϫ1 ͑e͒ of neopentane ͓C͑CD 3 ͒ 4 ͔ ͑number density n neo ϭ2.7 nm Ϫ3 ͒ in 40 Ar at 323 K and 300 bars ͑sample II͒ ͑᭺͒. The curves show the best one-Lorentzian fits AS expt (k,), with A the absolute normalization factor, and S expt (k,) given in Eq. ͑14͒.
Here j l (x) are spherical Bessel functions and P l (x) Legendre polynomials ͑of order l͒, and Ј is the angle between the positions r and r Ј of two nuclei and Ј relative to the center of mass. The rotational motion is characterized by relaxation functions F l (t)(lϭ0,1,...), which satisfy the conditions F 0 (t)ϭ1 for all t, and F l (0)ϭ1 for all l, and which will be discussed further below. The cross section in Eq. ͑5͒ can now be written as an infinite series in l, i.e.,
where the subsequent terms 0 (k,t), 1 (k,t), . . . arise from the terms labeled l in the expansion of v(k,t) in Eq. ͑6͒. The cross section for s-wave scattering (lϭ0), dominant at small k, is given by
with the incoherent form factor of one molecule,
The higher order terms (lу1) in Eq. ͑8͒ are given by
Thus the s-wave scattering contribution in Eq. ͑9͒ involves the coherent and incoherent form factors u coh (k) and u inc (k) of a single molecule and the translational motions of all molecules ͓the collective, coherent F(k,t)͔ and that of a single molecule ͓the single particle, incoherent F s (k,t)͔. Higher order terms in the partial wave expansion (lу1) include the products of translational and rotational scattering functions F s (k,t)F l (t), with intensities proportional to (2lϩ1)a l 2 (k) ͓cf. Eq. ͑11͔͒. For fixed k, this is a rapidly decreasing series in l, so that only the first few terms in Eq. ͑8͒ need to be retained.
In the next section we show that in the range of k values involved in the present experiments ͑kϽ12 nm Ϫ1 ͒ for C͑CD 3 ͒ 4 only 0 (k,t) contributes and that u coh (k)ӷu inc (k). Thus for the deuterated samples I and II one observes in practice the collective translational motion which is described by F(k,t) ͓cf. Eq. ͑9͔͒. For C͑CH 3 ͒ 4 ͑sample III͒ the second term in Eq. ͑9͒ (lϭ0) and the term for lϭ1 in Eq. ͑8͒ are needed, i.e., the translational motion of single neopentane molecules alone [F s (k,t)] and the combination of translational and rotational motions of single neopentane molecules [F s (k,t)F 1 (t)].
IV. RESULTS

A. Samples I and II
We start from Eqs. ͑8͒, ͑9͒, and ͑11͒. The form factors u coh (k) and u inc (k) of neopentane can be calculated using the bound scattering lengths b coh C , b inc C , b coh D , and b inc D ͑cf. Table  II͒ ͓13͔ , and distances r C ϭ0.154 nm and r D ϭr H ϭ0.216 nm ͓14͔. We plot the form factors u coh (k) and u inc (k) in Fig. 4 . One observes that u coh (k)ӷu inc (k) for all k. The influence of the intermolecular structure factor S(k) [ϭF(k,0)] can be estimated with the Percus-Yevick theory for binary hard sphere fluids. We use effective hard sphere diameters HS,Ar ϭ0.335 nm for Ar ͓4͔ and estimate HS,nec ϭ0.57Ϯ0.02 nm for neopentane from LJ potentials ͓8,9͔. The densities of the components are given in Table I . The structure factors S HS i (k) calculated for sample iϭI and II are plotted in Fig. 5 . The product S HS i (k)u coh (k) is shown for both samples in Fig.  4 . For the terms with lу1 in Eq. ͑11͒ the intensities are given by Eq. ͑7͒. The first two (lϭ1,2) coherent terms cancel due to the tetrahedral symmetry ͑destructive interference͒. The incoherent terms for lу1 are of the same order as u inc (k), and can thus be neglected in this k range. Therefore we retain only the lϭ0 contribution from Eqs. ͑8͒, ͑9͒, and ͑11͒, so that for samples I and II,
The time dependence of F(k,t) is given by ͓with S(k)
with H (k) the decay rate of density fluctuations with wave number k due to collective motion of the neopentane molecules in Ar. Fourier transformation ͓cf. Eq. ͑2͔͒ of Eq. ͑12͒ with F(k,t) given by Eq. ͑13͒ yields the experimental coherent dynamic structure factor
which is a Lorentzian line in with half-width H (k) and intensity S expt (k). The experimental data I(k,) were fitted with one Lorentzian with free intensity I(k)ϭAS expt (k), and half-width H (k). The fits are plotted ͑full lines͒ in Fig. 1 for sample I and Fig. 2 for sample II. The results for S expt (k) for samples I and II are shown in Fig. 6 . The intensities S expt (k) as functions of k are in reasonable agreement with the theoretical functions S HS (k)u coh (k) shown in Fig. 4 . We plot the static structure factor S(k)ϭS expt (k)/u coh (k) for sample II in Fig. 7 . S(k) is in good agreement with S HS (k) ͑solid line, cf. Fig. 5͒ for kϾ6 nm
Ϫ1
. Differences between the experimental intensities and those calculated for hard spheres in Figs. 6 and 7 will be discussed in Secs. V A and V B. The absolute normalization factor A is determined by overlap of S expt (k) with these theoretical functions S HS (k)u coh (k). The half-widths H (k) are shown in Fig. 8 concentration-sample ͑sample II͒ data, however, show a plateau for 8ϽkϽ12 nm Ϫ1 at height H (k)Ϸ0.7 ps
. For kϽ10 nm Ϫ1 , the half-widths H (k) from experiment are in good agreement with the half-widths calculated with the RET ͑solid lines in Fig. 8͒ . Differences between the observed half-widths and those from the RET, that appear mainly at higher wave numbers kϾ10 nm Ϫ1 , will be analyzed in the discussion.
B. Sample III
For C͑CH 3 ͒ 4 the scattering is almost completely due to the incoherent scattering from the protons since b coh H ϭϪ3.74 fm and b inc H ϭ25.27 fm ͑cf. Table II͒ . It follows from Eqs. ͑8͒, ͑9͒, and ͑11͒ that the total scattering cross section is given by
In Fig. 9 we plot the form factors u coh (k) and u inc (k) and the cross section 1 (k,0). The coherent term F(k,t)u coh (k) contributes less than 5% to the total scattering cross section due to destructive interference of the positive and negative coherent scattering lengths of C and H, respectively, and thus can be neglected. Hence we can describe (k,t) by
where the higher terms lϭ2,... may be neglected. For the rotational motion we assume rotational diffusion, since the collision frequency is high compared to the angular frequency of a neopentane molecule in thermal equilibrium. Therefore F s (k,t) and F l (t) are given by
with D r the rotational diffusion coefficient, and H,s (k) the decay rate of density fluctuations due to the translational self-motion. Fourier transformation ͓cf. Eq. ͑2͔͒ of Eq. ͑17͒ with F s (k,t) and F l (t) given by Eq. ͑18͒ leads to a sum of Lorentzians, with intensities given by (2lϩ1) j l (kr H ) 2 ͑see Fig. 9͒ and half-widths H,l (k)ϭ H,s (k) ϩl (lϩ1) ͑and thus intense͒ enough to be observed in the experimental window Ϫ0.5ϽϽ1.4 ps
Ϫ1
. Hence
͑19͒
The data I(k,) were fitted with I(k,)ϭAS expt,inc (k,) with free H,s (k), D r , and A the absolute normalization factor. The fits are shown in Fig. 3 ͑full lines͒. The data are best fitted with D r ϭ0.8Ϯ0.3 ps
Ϫ1
. Due to the limited experimental frequency window, this result is not very accurate. The results for H,s (k) are shown in Fig. 8 . The half-widths are fitted with H,s (k)ϭD s k 2 which gives a self-diffusion coef-
V. DISCUSSION
By inelastic neutron scattering we obtain the experimental dynamic structure factors S expt (k,) for three dense binary mixtures of neopentane in 40 Ar at Tϭ323 K which we denote as samples I, II, and III for increasing neopentane number densities n neo ͑cf. The experimental dynamic structure factors S expt (k,) for 4ϽkϽ12 nm Ϫ1 for samples I and II consist of one Lorentzian in , with half-width at half maximum H (k) and intensity S expt (k) ͓cf. Eq. ͑14͔͒. For 4ϽkϽ8 nm Ϫ1 the experimental dynamic structure factor S expt,inc (k,) for sample III consists of two Lorentzians, the narrower one due to the translational motion of single neopentane molecules alone, and the second ͑broader͒ one due to a combination of translational and rotational motions of single neopentane molecules ͓cf. Eq. ͑19͔͒. We discuss the results for the different samples separately.
A. Sample I
Dynamics
For the half-widths H (k) of the dynamic structure factors S expt (k,) of sample I ͑cf. Sec. IV A͒ we find for kϽ5
the collective diffusion coefficient of neopentane in Ar ͑cf. Fig. 8͒ . Since reduced density n*ϭn neo neo 3 ϭ0.07 of neopentane is low ͑cf. . We conclude that the StokesEinstein description is in reasonable agreement with experiment.
For kՇ8 nm Ϫ1 the half-widths H (k) for sample I are also in good agreement with those calculated with the RET for an equivalent binary hard sphere mixture, yielding D E ϭ22ϫ10 Ϫ9 m 2 s Ϫ1 ͑cf. Table III͒ . At higher wave numbers kտ8 nm Ϫ1 the half-widths H (k) are slightly higher than those from RET, and approach the ideal gas behavior
with m neo ϭ1.40ϫ10 Ϫ25 kg the mass of one neopentane ͓C͑CD 3 ͒ 4 ͔ molecule ͑dashed line in Fig. 8͒ . Equation ͑21͒ is valid for k→ϱ for particles interacting through soft potentials, while the RET is exact for k→ϱ and hard spheres. Therefore the difference seen in Fig. 8 between the RET and experiment implies that neopentane is not a perfect hard sphere ͓16͔. We still conclude that the RET is relevant for low concentrations at diameter ratios 1 / 2 р1.7.
Structure
The intensity S expt (k) obtained from the Lorentzian fits to the data of sample I are only in qualitative agreement with the theoretical intensity S HS (k)u coh (k) ͑cf. Fig. 6͒ . This is caused by the assumption that S expt (k,) can be described with a Lorentzian for all , and not only in the ͑limited͒ experimental window Ϫ0.7ϽϽ2.0 ps
Ϫ1
. For large wave numbers k and large frequencies , S expt (k,) is described by a Gaussian function in with half-width H id (k) given by Eq. ͑21͒ ͓2͔. To estimate the systematic error we make by fitting S expt (k,) with a Lorentzian in at large wave numbers k and ͉͉Ͻ2.0 ps Ϫ1 we use the equivalent hard sphere dynamic structure factor S HS (k,) at kϭ12 nm
, calculated from RET, with intensity S HS ͑kϭ12 nm Ϫ1 ͒ϭ1 ͑cf. solid line in Fig. 5͒ and H (kϭ12 nm Ϫ1 ͒ϭ1.95 ps Ϫ1 ͑cf. Fig. 8͒ . We fit S HS (k,) for ͉͉Ͻ2.0 ps Ϫ1 with a Lorentzian with free intensity L and half-width H ͑see Fig. 10͒ . We find Lϭ1.5 and H ϭ2.0 ps
. Thus we overestimate the intensity S HS (k) by a factor 1.5, while the estimation of the half-width H is rather accurate. Also, for a Gaussian Ϸ1.5. This is exactly what we find for the largest wave number kϭ12 nm Ϫ1 in the present experiments. The overestimation of the fitted intensity S expt (k) decreases with decreasing k, since the spectra become narrower and the Lorentzian approximation becomes increasingly better for all ͑cf. Fig.  1͒ . Thus the deviations of the experimental intensities S expt (k) from the theoretical intensity S HS (k)u coh (k) in Fig. 6 are due to the finite experimental window.
B. Sample II
Dynamics
The experimental half-widths H (k) of sample II agree reasonably well with those calculated from the RET ͑cf. Fig.  8͒ , the theoretical and experimental half-widths show a behavior reminiscent of ''de Gennes narrowing'' in simple fluids and dense colloidal suspensions. For dense simple fluids and concentrated colloidal suspensions one observes a flattening or a minimum in the coherent half-width H (k) for k values near k*ϭ2/ where the static structure factor S(k) has its first maximum. We compare the dynamics of neopentane in Ar at n neo * ϭn neo neo 3 ϭ0.5 ͑cf. Table I͒ with that of simple fluids and dense colloidal suspensions at similar reduced densities n*ϭn 3 . As an example for simple fluids, we use the half-widths H (k) of S(k,) for pure 36 Ar at n*ϭ0.51 ͑Tϭ212 K, nϭ13.5 nm
Ϫ3
, and effective hard sphere diameter ϭ0.335 nm ͓17͔. For colloids, we take the data of Fijnaut et al. for a concentrated latex dispersion ͓ϭ219 nm, determined from S(k)͔ with reduced density n*ϭ0.64 ͓18͔. To compare the half-widths quantitatively, we plot the reduced half-widths H (k) 2 /D as a function of k in Fig. 11 for neopentane, Ar, and latex.
2 /D is the time in which one particle diffuses ͑with diffusion coefficient D͒ over a distance equal to its diameter . Ar, neopentane, and latex in Fig. 11 is reasonable for kϷ6, i.e., around the main peak in the static structure factor S(k). That means that for these length scales the dynamics of the solute particles is largely determined by the structure of the solute particles themselves. Especially for binary mixtures, this is a remarkable result, since the diameter ratio 1 / 2 of solute and solvent particles is not very large ͑1.7 for the present samples͒ and the time 
